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Radio Directs the Navy's Flyers
Where do young college men get in a large
industrial organization? Have they opportunity to exercise creative talent? Is
individual work recognized?

RPLANE carriers are a recent development in naval
history — and they have a communication problem that calls
for the engineering resources of
an organization which has
shown it can make radio history.
Complex maneuvers are directed, scouting expeditions controlled,
and far-flying planes
recalled — by radio.

A

On the U. S. Navy Airplane
Carriers "Lexington" and "Saratoga" the situation is met with
crystal control transmitters designed to send on different wave
lengths. Each plane's receiving
set has its own wave length. A
turn of the dial on the transmitter selects the wave length corresponding to that of the plane
to be reached with a message.
Radio equipment on the "Lex-

ington" and "Saratoga" was designed, built, and installed by
Westinghouse—the organization which in 1920 established
KDKA,the pioneer radio broadcasting station of the world.

Opportunities to do the history-making
things in engineering fall naturally to an
organization with a record for making
history in its field. And Westinghouse,
quite as naturally, offers powerful attractions to young college men whose initiative
and enterprise fit them
for history-making tasks.

Westinghouse
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Enthusiasm is the greatest asset in the
world. It beats money and power and influence. Single-handed the enthusiast conv:nces and dominates where the wealth accumulated by a small army of workers would
scarcely raise a tremor of interest. Enthusiasm tramples over prejudice and opposition spurns inaction, storms the citadel of
its object,
and like an avalanche overwhelms
and engulfs all obstacles.
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Enthusiam

It is nothing more or less than faith in
action. Faith and initiative rightly combined remove mountainous barriers and
achieve the unheard-of and miraculous.
Set the germ of enthusiasm afloat in your
plant, in your office or in your church;
carry it in your attitude and manner; it
spreads like contagion and influences every
fiber of your industry before you realize it;
it means increase in production and decrease
in costs; it means joy, and pleasure, and
satisfaction to your workers; it means life,
real, virile; it means spontaneous bed-rock
results—the vital things that pay dividends.
--,-Henry Chester.
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Report on the Characteristics and Properties
of a Large Demonstration Electro-Magnet
By Max S. White, e., '29 and Granville P. Brosman, e., '29
INTROD U CTION
HE purpose of this investigation is to study the
more important characteristics of the large
demonstration electro-magnet belonging to the
Physics Department at the Rose Polytechnic In•
stitute.
Among the more important characteristics are
included the saturation curve, hysteresis loop, magnetic force between the poles, and the cost of operation.
The chief value of this experiment is shown by
the fact that the data obtained will serve as a basis
for practically any desired calculations. One of the
first calculations that is made on a piece of magnet
iron is a test of its magnetic properties, consisting of
a saturation curve and hysteresis loop. From these
curves, the magnetic flux or line of force between
the poles can be determined and from this, the
mechanical force
produced can be
found.
The apparatus
used in the experiment was obtained
from the Physics
and the Electrical
Engineering Laboratories and included the electromagnet to be
tested, a current
control, galvanometer,test coil, resistance box, mut u a 1 inductance,
ammeter, milliammeter, voltmeter,
and compass needles.

T

The electro-magnet tested is the one belonging to
the Physics Department and used for demonstration purposes. The iron parts of the magnet are
made from pieces of laminated iron 1-16 in. thick
and held together by screws.
The yoke is about 7 in. x 7 in. in cross section
and 4 ft. long. Two upright cylindrical cores 14 in.
high and 8 in. in diameter rest on the yoke, and the
two pole pieces of the same cross section as the yoke,
but being only 2 ft. long, are fastened to the tops
of the c9,res by two U-shaped iron straps. The
cylindrical cores and the pole pieces may be moved
by means of a double threaded bolt arrangement, so
as to adjust the length of the air gap. There are
two coils placed around each core, each coil consisting of about 1200 turns of No. 10 copper wire
wound on tin spools and thoroughly impregnated

with insulating compound. All four coils were
connected in series when being used. The assembled magnet rests on a solid wooden frame-work
about two feet above the floor and is adequately
braced to prevent possible tilting. A better conception of the assembly can be obtained from the photograph.
The device used for controlling the current, in
obtaining the data for the saturation curve and
hysteresis loop, consisted of a set of lamps connected in parallel and the lamp bank connected in
series with the magnet across 110 volts D. C. Each
lamp has a separate switch so that it may be turned
off and on individually. In the main circuit, a reversing switch was placed so that the direction of
the current could be reversed and thereby reverse
the polarity of the magnet.
The galvanometer was a Leeds Northrup instrument of the ballistic type a n d
used with a resistance of 8,000
ohms in series.
When the poles
were together the
test coil consisted
of a single turn
of No. 20 copper
wire placed
around the pole
pieces at the point
where •they came
together. The test
coil used, when
the magnet had
an air gap, was
similar but had
four turns.
The standard mutual inductance consisted of a
primary and secondary winding on the same core
with a measured mutual inductance of 1.67 millihenries.
An A. C.-D. C. voltmeter, No. 652639, range
0-150-300, was used in the experiment to measure
the voltages.
An A. C.-D. C. milliammeter No. 275133, range
0-100 milliamperes, was used in measuring the inductance and a D. C. ammeter No. 9565, range 0-20,
was used in obtaining the data for the hysteresis experiment.
Two small compass needles were used to test the
residual magnetism of the magnet.
THEORY
magnetic
material as iron, a lagging in
In such a
the values of resulting magnetization (denoted by

•
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B) due to a changing magnetizing force (denoted based on the amount of work or the
kilowatt-hours
by H) is observed. A repeated reversal of H causes consumed. The number of kilowatts is
measured by
a changing magnetization B as shown by the hystere- the product of voltage and amperage.
Assuming
sis loop or cycle. When H falls to zero, there re- the A. C. power to cost 8 cents per kilowatt-h
our
mains a magnetization called residual magnetism. the motor-generator, producing the D. C. powerand
to
To reduce B to zero, a negative value of H, called be 85 per cent efficient, the cost of the
D. C. power
coercive force, is required. The area of the loop may be calculated.
equals the hysteretic loss, a loss of enery due to
PROCEDURE
molecular change manifest in heat. In the absence
of hysteresis the ascending and descending arms of
The magnet and galvanometer circuits were set
the magnetization curve would coincide and the up in the
usual manner for determining the satura area would be zero.
tion curve and hysteresis loop for any magnetic maThe magnetization curve is in reality only a small terial. The magnet coils, the lamp bank, and the
section of the hysteresis loop. It supposedly starts ammeter were connected in series to the 110-volt D.
at the origin and terminates at the upper right hand C. line. It should be noted that the lamp bank itself
is in series while the lamps are in parallel with each
corner of the loop.
other.
In order to plot the hysteresis loop and saturation
In the galvanometer circuit, the galvanometer, the
curves, showing the relation between B and H, it is
only necessary to plot the summation of the gal- test coil, resistance, and the primary of the mutual
vanometer throws, as a measure of flux, against the inductance were connected in series.
amperage producing the magnetization. Since any
As there was no way of predetermining the apchange in flux produces an electro-motive force in
the galvanometer circuit and thus causes a deflec- proximate maximum deflection of the galvanotion of the galvanometer, the total induction in the meter, a maximum resistance of 10,000 ohms and a
iron at any time is measured by the total galva- single turn in the test coil were used for the first
trial. The galvanometer circuit was closed after a
nometer deflections.
majority of the lamps had been turned on so as to
From these magnetization curves the flux and get a small deflection. The first deflection being a
force may be calculated by the following relations: small one, a part of the hysteresis loop was run in
order to obtain a maximum reading, which was
found to be about 5 cm. from the end of the scale.
n=kd
where is the number of lines of force, d is the sum By decreasing the series resistance to 8,000 ohms, a
of the galvanometer deflections, n the number of maximum readable deflection was obtained.
turns on the test coil, and k the galvanometer conDue to the high A. C. impedance of the magnet
stant.
coils it would be impossible to demagnetize the
The value of k was determined by sending a magnet by the use of A. C. The method used to deknown current, I, through the standard mutual in- stroy the residual magnetism was to pass about .2
ductance, M, the deflection measured and k com- amperes through the coils when a small compass
needle was at the middle of the pole pieces. The
puted from the formula
needle first placed itself parallel to the lines of force,
MIx108
in an east-west position, but when the current was
k
reversed for a fraction of a second it turned to apThe magnetic attraction between the magnetic proximate north-south direction. It was then assumed
poles of unlike polarity is proportional to the num- presencethat the magnet was demagnetized as the
of any lines of force would
ber of lines of force between them. The force ex- the magnet from remaining in the have prevented
latter position.
erted can be computed from the formula
Starting with the magnet in a state of zero magnetWA dynes
ism, the lamps were turned on one at a time and the
=
8x3.1416
ammeter and galvanometer readings recorded each
Since 1 lb.---=444,000 dynes
time. This gave the data for the saturation curve.
„B2A
lbs.
With the lamps still on, similar data for the hystere8x3.1416x444,000
sis loop was obtained by gradually turning the lights
To measure.the inductance of the magnetic cir- off; reversing the current and turning them on and
off reversing the current again and turning them
cuit, the relation
on.
X-=wL
To get the saturation curve with an air gap the
was used; X is the reactance in ohms, w the frepoles
were separated and after demagnetizing the
quency in radians, and L the inductance in henries.
iron
the
data was obtained in the same way as beresistance
is small in comparison to
Since the D. C.
fore. By trial it was found that four turns could
the A. C. resistance, the reactance, X,may be said to
now be used on the test coil.
be numerically equal to the A. C. resistance or impedance, Z. The value of Z is determined by the
In determining the constant of the galvanometer,
a mmeter-voltnieter nriethod.
The cost of operation of the magnet is entirely

(Continued

on page 23)
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A Magnetic Method for the Determination of
the Elastic Limit of Iron and Steel
By B. A. Howlett Ph. D., Rose Polytechnic Institute
rpHIS report is a summary of a portion of the
1_ thesis work done by Victor E. Schlossberg, B.
S. in E. E., '26, and Paul E. Duffendach, B. S. in
C. E., '27, at the Rose Polytechnic Institute.
While studying the elongation of a sample of
steel due to its magnetization, Mr. Schlossberg investigated the effect of applying a tensile stress to
the sample while it was subjected to a fairly strong
magnetic field. The same, a 1/
1
2-inch cylindrical
steel bar, was placed in a 100-ton Olsen testing ma-
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chine which could be run at a very uniform speed.
Two pOmary coils supplied with constant current
from a 32-volt storage battery gave the required
magnetomotive force while a secondary coil, placed
between the two primary coils and connected
through a damping resistance to a ballistic galvanometer, served to indicate any change in flux due to
the stress applied. A strain gauge was also attached to the sample to indicate the elongation.
Considerable care was taken to shield the apparatus from stray fields which might mask the effect to be studied. With this arrangement, a uniform change in flux would produce a correspondingly uni-form deflection of the galvanometer. With
the testing machine running at constant speed, stress,
strain gauge, and galvanometer readings were taken
every ten seconds. These readings were plotted in
two curves, stress against strain and stress against
galvanometer deflection.
The samples of steel and wrought iron showed
the usual abrupt change in the stress-strain curves
at the yield point. The stress-galvanometer deflection curves showed a slight progressive increase

in flux for stresses up to approximately half of that
at the yield point. For stresses approaching the
yield point from this value the rate of increase of
flux became much more rapid till the deflection
reached a sharp maximum point at about 400 pounds
per square inch before the yield point. From this
point the increase in flux rapidly diminishes to zero
and a decrease in flux begins, giving a reversal of
the galvanometer reading at, or very close to, the
yield point. A series of tests on different samples
of the same steel and iron, with the machine run at
different speeds, show curves of the same general
form and with the point of maximum deflection occurring consistently within two or three hundred
pounds of the same stress. This maximum point
evidently indicates rather sharply the true elastic
limit and the intercept on the stress axis, the yield
point.
Figure 1 shows a typical set of curves for a mild
steel while figure 2 shows the same for wrought iron.
Strain gauge readings were plotted directly and the
stress is given in pounds per square inch.
Mr. Duffendach applied this method to the more
difficult task of determining the elastic limit for
malleable cast iron. The samples were furnished
the Department of Civil Engineering by the National Malleable and Steel Casting Company of
Cleveland for this investigation. They were standard test castings with only about four inches of
uniform cross section. This is necessary to prevent
flaws in casting. As a result it was not possible to
use a strain gauge after the coils were in place.
Preliminary tests showed a linear relation between
a
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Relative Merits of Domestic Heating
Installations
By Abe Silverstein, m., '29 and Volney Hutchinson, m., '29
HERE has been in the past few years considerT
able agitation in the larger cities of the country
with reference to smoke abatement.
domes-

It was with the advent of the last-mentioned development that the question of fuels first came into
prominence; and now in the 20th century we are considering fuels and fuel installations for home use.

Various
tic installations for heating have . been severely
criticized from this standpoint, and it has been beFUELS
cause of this agitation alone that the heating problem in our homes has come into prominence.
OIL.
Some knowledge of the fuel oils employed is esThere are, however, several different standpoints sential to the intelligent operation of domestie oil
from which we can consider the question of domestic
burners. All of the various grades of oil which are
heating. It is the purpose of this report to consider
used
in oil burners are primarily distilates of crude
the various domestic fuel installations which are in
The low temperature distillation of crude
oil.
common use from a basis of not only the practical
oil produces gasoline and kerosene, while at higher
considerations of cost, smoke abatement, and effilubricating grease, and other
ciency of the installation, but also from the view temperatures fuel oil,
off.
given
are
products
point of comfort and convenience to the user. New
Any portion of the distillate after the gasoline and
developments in the field of home-heating by means
kerosene
are driven off may be used for heating purof fuels other than coal, have revolutionized the
poses, providing it will flow readily in cold weather.
problem of domestic heating.
When pre-heaters are used on the oil even this preThis same question which we are considering must caution can be omitted.
sooner or later be solved by the American people,
There are no exact specifications available for oil
and we therefore
fuels for domestic
feel that in writing
use. These important
this report we are
factors must, howsimply adding to the
The question of domestic heating is one that is
ever, be kept in
fund of general ingaining in public consideration yearly. This is parmind, in the examiformation on the
ticularly true in the cities, where smoke abatement is
nation of an oil
subject which will be
a vital question. The factory seems to have been
fuel: gravity, flash
available for their
the only source for attack along this line. It might
and fire points, and
use.
be well to likewise look to the heating plant of the
viscosity. Gr a vi t y
HISTORY
individual home, and endeavor to realize some imfor the oil is given in
One of the comforts
provement. Cost, efficiency of installation, and
the Beaume units
which man has
comfort and convenience to the resident in connection
and it can vary all
sought since the first
with the question of smoke abatement in the selecthe way from 15 to
of time is that of
tion of the best heating installation are dealt with
35 Beaume and still
in this article.
warmth of body. For
be suitable for use
the accomplishment
in the burner. The
of this purpose, the
flash point for the oil,
element of fire was brought into use in a number of that temperature at which it will give off enough
its different applications.
vapor to cause a momentary flash varies from 110
The first picture which we can present is that of degrees F. to 130 degrees F. The viscosity of an oil
the primitive man hovering over his small brush fuel is that property which resists a force tending
fire which had been kindled by a spark from a stone to make it flow. The viscosity of the oil varies with
and flint. As the civilization of man proceeded, he the density and the temperature.
found that it was easier to control and keep the fire
Oil fuels are commercially known in most secburning if it were built upon a stone foundation.
Wind protection was next given, and side walls were tions of the country as furnace oil, distillate fuel oil,
gas oil, and fuel oil.
built upon the fire container.
From the Roman days to the medieval period,
Furnace oil which is unrefined kerosene, is a very
the only means of fire was the central fire place, light oil which is of a light yellow or straw color.
and the rooms in other parts of the castle were left
Still further in the distillation process is the procold and damp. The development of the stove and duct of fuel oil given 'off. It is darker, heavier, and
its application can be attributed to the English civi- has a lower Beaume value than furnace oil. Gas oils
lization. Soon the heat for a home was generated are also designated as fuel oils. Any of the above
in a stove or furnace and distributed by pipes to the products are popularly classed under the name of
whole house.
fuel oil.
)
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Fuel oil has the following properties:
Chemical formula—CnH2n+2.
Carbon
84%
Hydrogen 13%
Others

when subjected to dry distillation. On this account some varieties have a strong tendency to burn
with a smoky flame.

100%
Maximum heating value 14,500 B. T. U./lb.
Air for combustion 14.25 lbs. (theoretical).
Products of combustion.
Co, CO2, ash, unburned carbon
GAS
It has only been in recent years that gas has been
considered as a fuel to be used for domestic heating
purposes. One of the principal reasons for this disinterest in gas as a fuel has been due to a great extent to the lack of information on the subject. Gas
has been used industrially for heating purposes for
the past fifty years in the glass, blast furnaces, and
coking industries with great success, however, no
effort was made to use it as a domestic fuel until
about 10 years ago.

Properties of coal:
Heat value per lb. 12,330 B.T.U.
Air for combustion 11.5 lbs.
Products of combusion:
CO2 Ash, Soot, Sulphur Compounds
Constituents of Coal:
Ash
Water Votaile Fixed Carbon Sulfur
5.85
.87
64.25
25.4
4.5
Coal has been the fuel principally in use in the
heating of our homes and it still occupies its place
in the majority of the homes in our country. This
condition is due to the availability of the coal for

In speaking of gaseous fuels we must be definite
in telling which gas we are discussing, and therefore
I shall limit myself to the gas known as coke-oven
gas. This gas, owing to the fact that the natural
gas has been practically exhausted except in some
sections of the country, is the one principally in use
in our cities, and is also the gas used in Terre Haute.
Coke-oven gas is manufactured by a process of
high temperature distillation of coal. The coal is
heated in a closed retort for a period of 20 hours, and
the gases which are given off by the combustion are
collected, purified, and sent out in the mains for use
by the public.
The gas has the following properties:
CH2 44.0%
CO 5.5%
H2 48.0%
CO2 2.5%
Heat content of gas-575 B.T.U.
Percentage of gas combustible-90%. •
The thing which must be noted in considering gas
as a fuel is the B.T.U. content/cu. ft. This has
been set by city ordinance to 575 in Terre Haute.
COAL
Coal as a fuel needs no introduction to the great
majority of people. Coal is a product formed by
the action of the three elements of time, pressure,
and heat upon vegetable and organic matter. There
are included under the title of coal the following
six products:
Peat, Lignite, Sub-bituminous, Bituminous, Semibituminous, Anthracite.
In order that we may limit the report we will
consider in our data only the Bituminous coal, such
as is mined in the local vicinity.
Bituminous coal has a high content of volatile matter; as much as one-third of its weight is volatilized

REY:

I

1 --Oil
--Gas

117171 --Coal
use at a very reasonable price and in great abundance. Coal as a fuel presents many disadvantages
for the home owner, and it will be displaced as
soon as any fuel can be presented at a reasonable
price and in sufficient quantities.
REQUIREMENTS OF A FUEL
INSTALLATION
Before we can consider the relative merits of an
installation of coal, oil, or gas for domestic heating purposes, we must determine the requirements
which it must pass to satisfy the average home owner. There are two broad bases which we can consider as a method of comparison; first the costs and
efficiency of the plant, and next the personal element and comfort to user.

8

THE ROSE TECHNIC

November, 1928.

• Therefore, in comparing the different installa- These facts which I have mentioned above make the
tions we will, in general, follow this outline:
oil burner very popular with the housewife.
I. Type of installation.
GAS HEATERS
Gas heating plants are available upon the marA. Practical considerations
ket in the three foremost types, namely: warm air,
1. Cost of installation
hot water, and steam. The type best suited for any
2. Cost of operation
particular residence is a matter depending upon the
3. Cost per million B.T.U.
individual preference of the resident, the amount
4. Efficiency of plant
of money he wishes to invest in the plant, and also
5. Life of installation
the plan of the home.
6. General characteristics of burning
B. Personal element
The method of heating is much the same as that
1. Convenience of control
in the gas oven, with the gas being led in over the
• 2. Comfort to user
burner, mixed with air in the right proportions and
3. Testimony of users.
burned. The cost of installation of a gas unit will
By following this outline we cannot hope to range from $500 minimum to a maximum of $1,arrive at any fixed or definite conclusions, but we 200.
believe that the general trend of present thought on
the subject can ''be outlined.
FUEL OIL BURNERS
The primary function of an oil burner is to break
up the oil and so mix it with air that proper combustion will result under suitable conditions of temperatures. Oil burners are divided by the method
in which the oil is mixed with the air into the inside
admission outside mixture, and mechanical mixture
burners. '
The type which is principally in use for
domestic purposes is the mechanical mixture type,
and therefore we will consider it as the type for
comparison.
The average cost of a complete installation of oil
burning equipment is about $650. The operating
cost per season varies with the radiating surface in
the home in which it is installed, but it is in proportion to the cost of the fuel. In past seasons fuel
for the burner has cost from 8 to 10 cents per gallon. The new rate which will be established for the
coming season is 6/
1
2cents. The estimated cost for a
seven-room house is about $150 per year.
KEY:
The cost per million B.T.U. of the oil installaI
1 --Gas
tion is about $1.25. If the burner is burned at long
--Oil
periods of time the value may drop to as low as $1.08
per million B.T.U.
ItatEEI Coal
The overall efficiency of the average oil installaHeating of homes by gas has been held up due to
tion is about 65%.
the lack of co-operation between the users of gas
The life of an oil installation is practically inde- and those who produced it. During
the past year
finite because of the fact that there are few moving the gas companies have introduc
ed
a
tapering rate
parts. If proper care is taken in the upkeep and re- whereby users can purchase gas
for $0.65 per thouspair work there will be very little trouble during the and cubic feet, for a consump
tion of 20,000 cubic
period of operation.
feet or more for the month. Figures obtained from
There are a few considerations which must be tests conducted by Professor Julian C. Smallwood
taken into account before we drop the discussion of of Johns Hopkins University bare the following
the oil burners. The principal selling point in any facts: A seven-room brick veneer house in average
case is the comfort and convenience which the oil climate for this latitude will require 192,000,000
burner gives to the user. With practically all B.T.U. to replace that lost by radiation during an
types of burners'-practically no care or attention is average winter season. This requires a gas conneeded after it is once started at the beginning of the sumption of 436,000 cubic feet per year at a cost of
cold weather. By means of a thermostatic control $283.40.
the temperature can be held at all times to within 1
The cost
or 2 degrees of a desired point. When the oil burn- efficienc of per million B.T.U. is $1.14, and the
y a gas heater is about 85%.
er is in proper adjustment, no smoke is apparent
Gas as a fuel has the same advantages that oil has
from the stack. No soot is deposited upon the wall
of the residence when the burner is being fired.
(Continued on page 26)
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Report on the New Pennsylvania Railroad
Bridge at Terre Haute, Indiana
By Clarence Muntz, c.,'29
HIS report was made to secure information on and gravel to a depth of 118 ft., shale from there
the new Pennsylvania Railroad bridge across down to 163 ft., No. 4 coal down to 167 ft. and firethe Wabash River at Terre Haute, Indiana. The clay below that. The hole on the west side of the
present bridge had been condemned by the railroad river showed sand and gravel to a depth of 96 ft.,
engineers as unsound and unfit for use. Besides shale from there down to 158 ft., and No. 4 coal bethis, it was very inefficient due to the fact that it had low that. Where the sand and gravel does not have
only a single track and that there was a bad curve at a chance to slip or get out from under the footings
the east approach to the bridge. The new one will it makes a very good foundation, for it drains well
eliminate to a.certain extent the latter trouble, for and acts partially like a fluid in that it transmits
it is to be located just north of the present bridge the pressures in all directions. Where a wearing
by turning an angle to the north from the west ap- surface must be provided, rock is the best, but here
proach to the bridge. The former trouble will be a strong wearing surface is not necessary.
High water is a menace that must always be alentirely eliminated, for the new bridge is to carry
for. Guage records kept since 1902 show
lowed
two tracks.
As is always the case in engineering undertakings, that the highest water in that length of time was
the most economic type of structure suitable for the 31 ft. This referred to railroad datum is an elevation
of 474.6 ft..
purpose was sought.
This occurred in March of 1913 during the
This was a plate girder bridge, and since there was
of that year which was an exception from the
The
flood
be
used.
could
plenty of clearance, the deck type
reasons for the cheapness of the deck plate girder ordinary flood. The elevation of the bridge seats
is 476.75 ft. allowing
bridge are that it
a clearance of 1.15
can be built in the
above the highest
ft.
mill and transported
on record.
water
1
The civil engineer, as well as being efficient on
to the place of contake care
will
This
be
to
1
needs
the job while it is wnder construction,
struction on flat cars.
flood
ordinary
any
of
trained in the art of reporting on the feasibility of 1
It does not have all
only
and
easily
very
any project considered. When finished, he may h,ave 1
the small piece s,
flood
exceptional
an
to give an intelligent report on the proceedings, difstruts, brace bars,
is likely to do any
and so forth that
ficulties encountered, and the results obtained during
damage to the
new
each progressive step of construction. The
must be bolted and
bridge.
riveted in place by
Pennsylvania bridge across the Wabash River at
Terre Haute, Indiana, offered such an opportunity
workmen suspended
METHODS OF
for the training of the Rose student. This article is
in mid-air over the
CONSTRUCTION
a report resulting from such an investigation.
river, constantly in
danger of falling in.
There are two meIt is cheaper than
thods by which the
the through plate
'girder bridge because it is much more simple in piers may be sunk: the open well and the pneumatic
construction. The difference between the two types well caisson methods.
OPFN WELL CAISSON METHOD: In the open well
is that in the case of the deck bridge the tracks and
the pier is built with a sharp cutting-edge
them,
method
on
ballast are all above the girders and rest
and in the case of the through type the tracks are around the outside of the base. This may consist
suspended from the bottom of the girders, thus al- only of a steel angle with rods extending into the
lowing the tracks and trains to pass between the concrete. The pier is poured with a shaft or well
girders. The former type is used where there is through it to permit the digging of the foundation.
plenty of clearance above the bridge while the lat- Sometimes more than one well is left in the pier.
The foundation is dug by raising the dirt in an
ter is used where the clearance is limited.
-"orange peel" dipper bucket through the wells. The
• weight of the concrete makes it settle and more conSITE
crete is added to the top. As the pier sinks the sharp
cuts the dirt and rolls it toward the center so
edge
100
about
The actual location of the bridge is
is easy to remove with the bucket. If there
it
that
at
the
and
end
west
structure
present
the
ft. north of
about 150 ft. or 200 ft. north of the present bridge are two wells, it is comparatively easy to guide the
at the east end. The foundation, while it is not the pier as it settles. If one side settles too fast the
best that could be wanted, it is not the poorest ob- other side should be dug more to allow it to catch up
tainable. Two test holes were sunk, one on each side with the first one and vice versa. This method may
of the river. The ,ine on the east side showed sand be used even though there is water in the wells by
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dredging through the water. Piers have been sunk
as deep as 200 ft. by this method.
PNEUMATIC CAISSON METHOD: The pneumatic
caisson method of placing piers is similar to the
open well method except that the men go down
into the wells to work. When water enters the
well the water is held back by means of compressed
air. The theory underlying the practice is the same
as that used in the diving bell. One hundred ten
feet is about the limit to which a pier can be sunk
by this method due to the fact that a person can
stand only about two or three atmospheres pressure.
A dinky railway bridge is being constructed on
wooden piles to carry the materials to the bridge.
A hopper for sand and aggregates is being built in
such a position that it will dump right into the
cars on the trestle.
CONCRETE
WATER CEMENT RATIO: In the development of
the theory of concrete building materials intensive
studies have been made of the strength of concrete
under varying proportions of mixture, that is, the
proportions of cement used, the size and grading of
the aggregates and sand, the amount of water used,
and the density or degree of compactness of the product. The more exactly each of these factors are
controlled, the nearer the product is to the required
strength. After the size and proportions of the aggregates have been determined, the amount of water
used will determine to a large extent the strength
of the final product. The strength varies for Portland cement inversely to the amount of water used.
Adequate means of governing these factors are
being allowed. All concrete to be mixed according to the water cement ratio theory to get a
.concrete of 2,000 lbs. per sq. in. compression
strength. This means that the proportions of the
ingredients in the concrete must be so well controlled that the final concrete will have a strength of
at least 2,000 lbs. per sq. in. in compression and to
have concrete of greater strength than that would
be uneconomical.
FINENESS MODULUS: A measure known as the
Fineness Modulus has been developed by Professor
D. A. Abrams at Lewis Institute as a method of
standardizing the grading of the aggregates and is
used in comparing the strengths of different concretes. The Fineness Modulus of an aggregate is
defined as "the sum of the percentages in the sieve
analysis of the aggregate divided by 100." The
sieves used by Professor Abrams are from the Tyler
standard series containing sieves of meshes 100, 48,
28, 14, 3
/
8 in., 3
/
4 in., and 11
/
2 in.
From his experiments Professor Abrams concluded that the water-cement ratio is a determining
factor in fixing the strength of concrete as long as
a proper mix is used. Figure 7 taken from Bulletin
No. 1 of the Structural Research Laboratory of
Lewis Institute gives the results of Professor
Abrams' experiments regarding the strength of
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various mixes. From this, the fineness modulus of
an aggregate required to give a specific strength
may be found. Professor Abrams has also developed
a formula which gives the percentages of the fine and
course aggregate when the fineness modulus of the
whole aggregate is known which is found by experiment. The formula is:
p=C-M
C-F
where p is the percentage of the fine aggregate in
the total aggregate,
C is the fineness modulus of the course aggregates,
F is the fineness modulus of the fine aggregates,
and
M is the fineness modulus of the final aggregate.
A note in the specifications calls for concrete of
2,000 lbs. per sq. in. compressive strength except for
certain parts named and the desired strength is to
be obtained "in accordance with the Fineness Modulus Method."
SLUMP TEST: The slump test is a standard method
of testing concrete mortar for its proper consistency.
It is made by filling a truncated, hollow, right cone
12 in. high having a top 4 in. in diameter and a base
8 in. in diameter. This is set on a board and filled
with the mortar and rodded thirty times with a
pointed rod for every 4 in. of mortar put in it. The
cone is lifted from the mortar and the distance in
inches that it slumps is taken as the test of the material. Thus a large amount of water in the mortar
will cause a large slump, and Professor Abrams' experiments have shown that a relatively poor grade of
concrete will result. The specifications of the bridge
require that the slump test of all concrete placed is
not to exceed a test of 3 in.
PLACING CONCRETE: Pouring concrete in freezing
weather when no provision has been made to keep
it from freezing is bad for it. Freezing prevents its
setting properly and gaining its full strength. It
also causes the surface to scale in later years. Consequently, the specifications demand that all concrete be poured in non-freezing weather except in
some special case where the engineer in charge gives
permission and in such circumstances provision
must be made to heat the water and aggregates to 136tween 175 and 200 F. and in addition the concrete
must be kept at a temperature of 50 F. or more for
a period of not less than four days.
Another thing that is bad for concrete is to drop
it a great distance, for this allows the different materials, aggregates and cement, to separate letting
the coarse material sink to the bottom and the fine
material to rise to the top. This would give a very
dense strong concrete at the top of the pile while at
the bottom the voids between the coarse aggregates
would be open and would give a weak poorly bound
concrete. The specifications state that no concrete
is to be "chuted or dropped over 6 ft."
DETAILS OF DESIGN:
The abutment at the east end of the bridge is to
be a small bank U-abutment. The abutment at the
(Continued on page 27)
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Scientific Progress Aids Newspaper Field
in Rotogravure Processes
advances in the mechanical and physical
NEW
sciences have made possible vast improvements
in the highest art development of the American
Sunday newspaper—the rotogravure or photogravure section.
Newspapers with circulations which run up into
dizzy figures and whose Sunday editions contain
many sections, the cost of which highly exceeds the
price the ultimate buyer pays for the finished product, have been able to cut costs and reduce production time in the world's fastest game—the newspaper field.

Red, blue or black tinted sensitized paper can be
obtained from the makers but red is preferred for
this purpose, as there is a good color contrast between the red and black during the ferric etching
process and this enables the operator to carry the
process to just the point where the printed pictures
will have the maximum snap and brilliance. The
light sensitive quality of the photographic printing
paper is intentionally made latent or inactive, in
order to permit of keeping a supply on hand without having it deteriorate in the manner common to
the ordinary types of sensitized papers.

There are other unusual processes through which
the sensitized paper is taken before it reaches the
The chemist and physicist and expert photo- dryer but these are rather technical. It is sufficient
grapher all play important parts with many others, to know that the dried sheets, after receiving their
but one of the largest newspapers in Detroit recent- photographic impressions by the action of light in
ly introduced made-to-order weather to dry sen- the same way that ordinary snapshot prints are
sitized sheets uniformly throughout the entire year. made, are fixed by suitable chemicals and are then
Specified atmospheric conditions are imperative in placed glossy side down on polished copper rolls. A
these processes and must be accurately controlled by sheet of pictures is wrapped around one of these
scientific air conditioning. The temperature has to rollers so as to cover most of its surface. The surbe held constantly at 75 degrees and the relative face of the roll is then subjected to the action of hot
humidity must not vary. The atmosphere within a water for ninety minutes, which results in the paper
building is much too dry in winter and too moist in backing being washed away and also a good deal of
summer to suit these processes and frequently the the gelatin coating, which leaves a group of pictures
summer temperature is in excess of the condition in black and red with a very thin covering of gelatin.
required.
This covering is of different thicknesses, as the
action of
The air used for drying is first chilled by automa- solubility of the gelatin is affected by the
of the photographic
tic refrigeration in order to condense some of its light during the reception
sensitive metallic salt
light
the
images.
Besides,
moisture. It is then blown by powerful ventilating
has been changed to
gelatin
the
which
impregnates
fans through a heating device made of copper and
to the amount of
proportion
in
condition
metallic
a
supplied with steam before it is distributed at exwith the ferric
treated
When
actly the right temperature and humidity, winter or light it has received.
copper
polished
the
of
summer. This conditioned air is blown at a pre- etching solution, the surface
of
density
scribed rate over sheets of sensitized paper in the roller is eaten away in proportion to the
dryer and after picking up moisture from them re- the gelatin covering and the amount of the metallic
of light and
turns to the refrigerating chamber to start its cycle element precipitated by the joint action
solution.
fixing
and
developing
the
once more.
The sensitized paper is the means used for etching
impressions of actual photographs on polished copper rolls. The pictures are first printed by the
action of light on the sensitized paper in a manner
familiar to a legion of amateur photographers. The
paper used is of a special nature, having a gelatin
facing impregnated with compounds sensitive to
light and also with a pigment for providing color.

In this way the photographs are etched on the
rolls, which are subsequently used in printing
presses and by means of printers' ink of suitable
color, transfer the pictures to the paper used in
making the photographic supplements. After being used for printing the number of copies needed
for the Sunday edition, the copper rolls are given
a light surface grinding and polishing to remove
the etched pictures and are ready to be used again.
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Research and Progress
Conducted by Herman A. Moench

Development of the Cracking
Process
LTHOUGH the cracking process for the proA
duction of gasoline from heavy oils is not a
recent

discovery, its commercial application in the
petroleum industry first appeared in 1913. The
discovery and development of the cracking process has not only revolutionized the petroleu
m situation but also effected a great saving of materials
.
The yield of gasoline from the crude
oil has increased from 19.8 percent in 1916 to 39.9 percent
in
1927 practically doubling our potential
supply of
this fuel. What was formerly a by-produ
oil of little worth, can now be converte ct, a fuel
d into gasoline, a product of the highest economic
value. While
factors such as improvements in distilling
and
fractionating equipment, natural growth of the
gasoline industry and the reduction of evaporation
losses on the lease and in the refinery, are partially
responsible for this increase, nevertheless, the
cracking process is largely to be credited with it.
There are three classifications of cracking processes, electrical, chemical and thermal. Much interest has been manifest in recent years in the application of the electrical process, particularly in
the use of corona or silent discharge of very high
voltage and frequency. In this process heavy hydrocarbon vapors are passed through externally heated
tubes in the center of which a suspended filament
acts as a discharge electrode. The electrical methods have been found to be expensive and not especially effective, and, consequently, have not attained
any great commercial importance.
A great deal of experimental work has been done
toward the development of chemical methods suitable for commercial processes but as yet chemical
methods of cracking are of little economic significance. The most interesting chemical methods
that are being developed are the aluminum-chloride
process and the Ramage and Leamon vapor phase
processes, all of which depend upon catalytic action.
The basis of a large number of methods is the catalytic action of nickel upon steam to produce nascent
hydrogen which reacts with the hydrocarbons in
the state of transition. The treating of petroleum
oils with anhydrous aluminum chloride in the liquid
phase at atmospheric pressure and relatively low
temperatures (about 500 deg. F.,) has been developed in recent years and the perfection of a method
of manufacturing aluminum chloride economically
indicates that this process may soon become a contributory factor in the production of synthetic gasoline.

The vapor phase process has attracted much attention in the past year due to the general recognition of the anti-knock value of the product. Among
the problems that have had to be faced in developing
vapor phase have been: 1. Deposition of carbon on
the heating surface; 2. Excessive formation of fixed
gases; 3. Mechanical difficulties in superheating the
vapors uniformly and economically to a high temperature; 4. High fuel consumption; 5. Difficulties
in accurate temperature control; and 6. Difficulties
in treating the distillate because of the presence of
diolefines and other refractory compounds. These
difficulties have for the most part been solved and
the industry has recognized the distinct function of
vapor phase cracking in supplementing existing
operations by producing a high anti-knock fuel that
may be used for blending purposes. The operation
of a typical vapor phase process—the "Gyro" system, an outgrowth of the Ramage process—is briefly
as follows:
The charging oil, after ;being contacted with the
cracked vapors to shock-chill them and at the same
time to effect a preheating of the oil itself to 500
deg. F., is passed through a tube still, where it is
brought to a temperature (650-700 deg. F.,) that will
vaporize the fractions of the oil that, are desired. The oil is then discharged into an evaporator
where the unevaporated portions are removed as
fuel oil. In the evaporator 3 per cent by weight of
steam is added. The mixture of vapors and steam
then passes to a convertor unit which, in the latest
design, is made up of 4-in. 0. D. tubular heating
elements; the temperature is raised to about 1125
deg. F.
A catalyst., consisting of a cylindrical core
of concrete impregnated with iron oxide, is used in
the convertor tubes. The vapors, after having been
chilled in the tar leg are passed through a fractionating tower and condensers. Provision is made for
recycling the heavy ends from the fractionating
tower. As in most vapor phase processes, the fuel
consumption is high or approximately 20 to 25 per
cent of the charge. The following approximate yields
are obtained: Anti-knock gasoline, 55 per cent;
fuel oil, 20 per cent; fixed gas, 25 per cent. Fortunately these fixed gases have a very high heat value
(1500-1800 b. t. u. per cu. ft.) and good illuminating
properties, and can be used in the gas industry for
enriching water gas. These gases are also rich in
unsaturates and are therefore ideal raw material for
chemical synthesis. Considerable research work is
being done by the larger companies looking toward
the production of various alcohols, alkyl chlorides,
esters, aldehydes, and ketones from these gases, and
it has been stated that this field has possibilities of
equalizing or surpassing in magnitude and variety of
products the industry built up around coal tar.

November, 1928.

THE ROSE TECHNIC

13

In order to obtain experimental data on the
various commercially suitable solders, a series of
practical tests were made on joints soldered with
the following materials: 42/58 tin-lead; pure tin;
3.5/96.5 tin-lead; pure lead; and the 2.5/0.25
MO most of us, solder means simply the time- /97.25 silver-copper-lead alloy. To determine the
'
honored half and half—a mixture of equal parts temperature at which failure occurred, a lapof lead and tin. Since solder, however, will not soldered joint between two copper straps was
withstand the high temperatures encountered in stressed by means of a 50 lb. load attached to the
many electrical applications, there has- been a de- lower strap, and then electric current passed through
mand for a high temperature solder applicable to the straps until the joints failed. The temperature
such machines as railway and mine motors. Dr. of failure was measured by means of a thermocouple
James Silberstein, Research Metallurgist, formerly imbedded in the upper strap. With the exception of
with the Westinghouse Electric & Manufacturing pure lead, which is of no great commercial importcompany, has developed a silver-copper-lead alloy ance due to the difficulties of the soldering operation,
which avoids the disadvantgaes of other high tem- the temperature of failure of the silver-copper-lead
alloy joint was the highest of the five materials
perature solders proposed.
tested. It ranged from 296 degrees to 304 degrees
The requirements to be met by a solder which is C., as compared with 175 degrees to 179 degrees C.,
to be used in electrical apparatus are necessarily se- for the 42/58 tin-lead alloy.
vere. The solder must work satisfactorily with the
The silver-copper-lead alloy has a conductivity of
non-corrosive fluxes used in soldering electrical apparatus, must have a high melting point, and should 8.2 per cent( based on copper, 100 per,cent), as comnot contain any easily oxidizable metals. It must pared with 10.1 per cent for the 42/58 tin-lead alloy,
have sufficient ductility and strength to meet severe and a temperature coefficient of resistance of
service requirements at the temperature encountered, and should be capable of being produced 0.00379, as compared with 0.00402 for the tin-lead
with accurate uniformity in large scale commercial alloy. The testing of a number of soldered joints
manufacture. Finally, the soldering process must to determine the effect of different solders on the
deviate as little as possible from the common prac- voltage drop across the joint for normal and abtice and should not require specially skilled opera- normal current indicated that there is practically
tors to use it.
no difference between the average resistance of joints
In earlier -attempts to produce a satisfactory high- soldered with different kinds of solders, and that
temperature solder, the proposed alloy did not the resistance of the solder in a joint is small in commeet these requirements and was therefore commercially unsuccessful. For instance, lead-cadmium parison with the total resistance of the joint.
alloys oxidize too easily. Zinc cannot be used with
Thus the new silver-copper-lead alloy satisfactornon-corrossive fluxes, is brittle, and is apt to disin- ily fulfills the requirements of a high-temperature
tegrate in the course of time. Antimony alloys exhibit intercrystalline failure under continued vibra- solder and its use is to be recommended for electrical
tion. Pure metals such as tin or lead, or pure apparatus where the common soft solders are apt to
eutectric composition alloys such as 62 per cent tin fail on account of too high temperatures being enand 38 per cent lead have definite melting points and countered in service. Service results of railway and
therefore solidify without passing through a viscous mine motors where the new solder has replaced the
range. The difficulty of the soldering operation. older ones have been
very satisfactory and the soldermakes materials of this type unsuitable for coming trouble previously experienced has been elimimercial soldering despite the advantage of a high
nated.—Abstract from the Electrical Journal.
melting point in the case of the pure metals.

A New, High-Temperature
Solder

The new alloy developed by Dr. Silberstein is
based on the formation of a eutectic alloy of silver
and lead at a content of 2.5 per cent silver. This
alloy melts at 304 deg. C. The addition of 0.25
per cent copper results in an increase in strength and
desirable working properties and causes the alloy
to pass through a viscous range on solidifying. Another, but less desirable high-temperature solder deN arc-welded, rivetless steel railroad bridge, the
veloped, consists of a binary alloy of tin and lead,
first of its kind to be built, is to be erected on
containing not more than 3.5 per cent tin. The ad- the line of the Boston
& Maine Railroad at Chicopee
dition of tin in excess of 3.5 per cent in such an alloy Falls, Mass., according
to an announcement by Gilresults in the formation of a certain amount of bert D. Fish, consulting
structural engineer for the
eutectic which always starts to melt at 183 deg. C.,
thus making it unsuitable for high temperatures.

First Arc-Welded Bridge
to Be Built

A

(Continued on page 18)
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There Is a Tide in the
Affairs of Men
Before the War
F all the horned cattle," said Horace Greeley,
"deliver me from the college graduate." That
O
represents the characteristic attitude of American

business toward college men, students and teachers,
in the last century and well down into the present
century.

In the War
High Command decided that college men were
the best group from which to select officers. Some
of these failed. The ones judged best became the
junior commissioned officers of our army and navy.
Non-college men, better and worse, justly and unjustly, went to the ranks.

Since the War
Business began to follow the example of army and
navy. Business found that it paid in dollars and
cents to train and try out college men only. Some
of these failed. The better ones are rising or have
risen to the major positions in American business.
The non-college men, rightly or wrongly, justly or
unjustly, are shut out as they were shut down into
the ranks in the war. This is the chief cause of the
'rush to the colleges.
Now see what is coining next. The time is at hand
when the low scholarship man like the non-college

DR. JOHN WHITE

man will be shut out of the better opportunities in
the professions and in business.
This is already true in medicine. Dean Myers
has the names of 4,500 men who failed to secure admittance to any medical school in America last year.
Dean Myers says that the men who rank in the
lower third in college cannot get into medicine.
In one law school there are now seven hundred
candidates for admission of whom the three hundred
poorer ones will be denied admission.
The Bell Telephone, the General Motors, the Diiponts, the American Steel, the Pennsylvania, the
Monon, the Big Four, Marshall Fields and •other
such corporations have decided that it pays in dollars and cents to give a trial only to college men who
rank in the upper third or upper half.
Is this altogether for the best? I think not. I
remember that. the three greatest Americans had
hardly any schooling at all, that we owe some of our
greatest inventions to men with very little schooling, that there are men whose gift is not with books
but with things, that individual interests and social
interests require the best possible opportunities for
all. That there is a new tide in the affairs of men
which you and I cannot turn back with our opinion
about it. The fact is that the doors of better opportunity in business and the professions are closing
except for college men,—for college men in the
higher ranks of scholarship,—for college men who
prove while in college that they have brains and the
habit of hard work.
WILLIAM LOWE BRYAN.
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been on jobs from Arkansas to British Columbia and
all the vicinity in between. He was a member of
John R. A ustermiller, former postmaster of the committee that investigated the St. Francis dam
Terre Haute, Ind., is now with the Illinois State failure in California. Dr. Bowers speaks highly
Highway Commission at Ottawa in the maintenance of the efficient manner in which Rose men are carrydepartment. He has been located there since Sept. ing on their work on the western coast.
1, and finds his new surroundings very satisfactory.
'16
George R. Putman, with the United States LightClarence F. Carlisle visited Rose on October 1.
house Service, Washington, D. C., is the author of
ProHe is now associated with Smith-Leslie, Inc., of
two articles appearing in recent issues of "The
The
Sciences."
of
City, Mo.
Academy
Kansas
National
the
of
ceedings
title of the first one is "Regional Isostatic Reduc'21
tion of Gravity Determination," while the other is
"Proof of Isostasy by Simple Gravity Reduction
George F. Armstrong, who has been seriously ill,
Method."
has recovered sufficiently to return to Louisville.
It will be several weeks, however, before he will be
'93
able to resume his work with the Louisville Gas and
Robert E. Huthsteiner of El Paso, Texas, visited Electric company.
the school recently.
'22
'05

Sterling Pittman has returned to Terre Haute to
make his home. Pittman, who was with the Westinghouse Electric Co. in Cincinnati, has taken a position with the Waldron Advertising Agency of this
city.
'24
F. E. Watson, with the Northern Indiana Public
Leon J. Willien, operating gas engineer with
Co. is gas superintendent at Plymouth, Ind.
Byllesby Engineering and Management Corpora- Service
'26
tion, was the co-receiver of the Beal medal award
for the best technical paper presented at the 1927
Harry E. Lewis has been transferred from
convention of the American Gas Association the
N. Y., to Cleveland, Ohio. He is with
Schenectady,
subject of the paper being "Developments in Water
Co.
the
Electric
General
each
Gas Operation." The Beal medal is awarded
now an instructor in electric
is
W.
Ralph
Tapy
HudCentral
the
of
year by T. R. Beal, president
of Detroit.
University
the
at
laboratory
son Gas and Electric company, to the author of the
the
best technical paper presented at the convention
'27
previous year. Mr. Willien and his associate, Mr.
Announcement has been received of the marriagt
Louis Stein, received the award October 11 in a
of
Frederick L. Trautman to Miss Beulah May LipsAssociaGas
general session of the 1928 American
comb of Colorado Springs, Colo. The young couple
tion convention held in Atlantic City.
will make their home in Chicago where Fred is
. John R. Curry of Indianapolis was a recent visi- associated with the Cooling and Air Conditioning
tor at the Institute.
Co.
Donald L. Fenner and Earl W. Cunningham, both
'08
with the General Electric Co., have been transferred
After taking graduate work at the Massachusetts to Schenectady.
Institute of Technology, Carl B. Andrews is now
'28
professor of engineering at the University of Hawaii,
Honolulu, Hawaii.
Andrew J. Nehf, Richard A. Clark, and William
P. Leake were back at the Institute October 27. Nehf
'10
is now with the bridge department of the Toledo
Nathan A. Bowers, Pacific Coast editor of the Public Service Corporation.—
John F. Shaw is located ix -Terre Haute.
"Engineering News Record," writes in that he has

Merle R. Reed,formerly master mechanic with the
Pennsylvania Railroad at Fort Wayne, has been
transferred to Logansport. with a promotion in position.
,06
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ATHLETICS
Gelle
L.G.
O'Mara
Ryan
C
Ogan
R G.
Dillingham
LTHOUGH the score does not indicate the fact, Easton
R EEll
T
is
the Central Normal team had a tough time Dill
Beckwell
R
Berry
trouncing Rose. Rose was outweighed, but never
Anderson
Q.B.Eldred
quit fighting during the game.
Buck
LH
Richeson
Danville scored its touchdowns in the second and Campbell
RB
Cooley
last quarters after being held for downs on its two Whitcomb
FB
Trueb
yard line in the third quarter.
Score by periods:
The Engineers showed to advantage on their de- Hanover
6 0 0 0-6
fense being led by Tonetti, left end, who played a Rose Poly
0 0 0 0-0
good game throughout. However, the whole Rose
Officials—Referee, Skinner; umpire, Diedrich;
team showed improvement over the I. C. game.
head linesman, Paul.
Line-up and summary.:
Danville N. (26)
Rose Poly (0)
Dean
LE
Tonetti
Johnson
LT
Gibbons
G. Reeves
L G.
Bruce
N E of the best secondary college football teams
Ogle
C.
Ogan
Chilton
of Illinois, Eastern Illinois State Normal, was
Dillingham
R.G.
Hezelett
R.T.
Nicholson seen in action at Rose, Saturday, Oct. 27. Rose went
Dell
R.E.Dicks into the game the underdogs but with the hope of
Darnell
QB
Eldred upsetting the dope. For the first ten minutes they
Akers
LH
Adams played the Illinois men off their feet, breaking UD
Franchei•
RH
Becker their end runs and intercepting the pass Fenoglio
Bratton
FB
Smith heaved. However, a bad pass from center hurt Rose
and it was Eastern Normal's ball. Normal made
Score by periods:
down and then Powers crashed through for a
first
Danville
0 12 0 14-26
Rose Poly
0 0 0 0-0 touchdown. This settled the scoring for the first
Touchdowns—Bratton, Darnell, Geddings, Hank- quarter, and proved to be the quarter in which Rose
ins. Points from try after touchdowns—Harmon,2. played its best ball.
Substitutions—Danville: Hawkins, Harmon, ArIn the second quarter, the features were the long
genion, Cushman, Cardiff, Geddings, Woods. Rose runs made by Parr and Creamer and the numPoly: Cooley, Kemp, Derry, Ellis, O'Mara.
ber of penalties called a on E. I. S. N. Cre mer
Officials—Referee, Miller, Carnegie Tech; um- finally crashed through for a touchdown and a little
pire, Patterson, Wabash; head linesman, Hannah, later Parr went through tackle for another one. On
State Normal.
this play Maxwell of Rose was hurt and had to
be taken out.
In the second and third quarters the Suckers outplayed Rose, making 21 points in these two quarters,
but Rose averted a shutout in the last quarter by
scoring a safety.
OSE tried hard to spoil Hanover's Home-coming
For Eastern Illinois Normal, Cramer was the
but failed to do so by the margin of one
leading man with his punting, kicking, passing and
touchdown.
The only touchdown of the game was scored in ball carrying with Fenoglio and Parr doing their
the first quarter by Buck of Hanover by straight line share.
plays.
For Rose no one man was outstanding, they all
Rose made more first downs than Hanover but fighting hard against heavy odds.
lacked the necessary punch to carry it over. Richeson
played best for Rose.

Danville Normal 26—Rose 0

A

E. I. S. N. 39---Rose 2

O

Hanover 6---Rose 0

R

Lineup and summary:
Hanover (6)
Streothman
Holmes

L E.
LT

Oakland City 12---Rose 8

Rose Poly (0)
Tonetti (IN a rain soaked gridiron, Rose dropped a hardGibbons kJ fought game to Oakland City 12-8.
Although
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An empire hung on that strap
T
HE hitch must be right, the pack must
be tight. On details such as that hung
the attainment of the day's goal and the final
success of the expedition.
Lewis and Clark, first Americans to cross
the continent, knew the importance of
"trifles" in the concerted plan. They saw to
it their equipment was right, they supervised
every step from man-power to pack-horse-

power, they applied sure knowledge and
constant vigilance to their task.
Today's leaders in business have the same
point of view.
Men in the Bell System, exploring new
country, take infinite pains in preparation.
They work toward the smooth coordination
of engineering, manufacturing, warehousing,
accounting, finance, public service.

BELL SYSTEM
ferl nation-wide system of 18,500,000 inter-connecting telephones

'OUR

PIONEERING

WORK

HAS

JUST

BEGUN"
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the field was a sea of mud the game was exceptionally fast. The heavy Oakland City backs got going
in the second half and ploughed through the light
Rose line for long gains.
On the other hand the Rose passing attack was
functioning exceptionally well as nine out of fourteen passes were completed. Cooley was usually on
the passing end with Eldred and Richeson doing
most of the receiving. Rose gained more yardage
but when Oakland City had to hold on their goal
line, they were like a brick wall.
Rose won the toss and elected to defend the west
goal. Smith kicked off and the mud fight was on.
Oakland City fumbled and it was Rose's ball with
thirty-five yards to go for a touchdown.
Richeson and Eldred in several plays carried the
ball to within nine yards of the goal, but Oakland
City held for downs and it was their ball. Kelly
in an attempt. to punt was downed behind the goal
line scoring a safety giving Rose two points. The
play was even for the remainder of the quarter.
The second quarter found Oakland City steadily
marching down the field, a long pass from Kelly
to Houchin put the ball on Rose's one yard line.
Oakland City was unsuccessful in its first three attempts to batter its way across, but on the last down
Houchin plunged through for a touchdown. They
did not make the point after touchdown. Score,
Oakland City 6—Rose 2.
Rose chose to receive and started a march toward
the goal. Several passes put Rose within striking
distance and after failing to gain through the line,
Cooley passed to Richeson for Rose's touch-down. A
pass from Cooley to Richeson for the extra point was
incomplete. Rose kicked off as the gun sounded
for the half. Rose 8—Oakland City 6.
Rose kicked off to start the second half and
Houchin and Kelly started a march for the goal
which ended in Houchin scoring their second touchdown. They failed to make the point after touchdown. This ended the scoring for the game.
With time almost up Rose opened up with a desperate attack and in three passes gained more than
fifty yards. Time was too short however and the
gun sounded with Rose marching toward Oakland
City's goal.
On the offense Eldred, Richeson, and Cooley
looked good for Rose while Ellis, Derry and Cooley
looked good on the defense. Cooley's passing of
the muddy ball was good and gained many yards
for Rose.
"Mike" Ellis played the best he has played all
year, he throwing the Oakland City backs for losses
several times.
For Oakland City Kelly and Houchin were outstanding, Kelly being the main cog in the backfield.
Line-up and summary:
Oakland City (12)
Wylder
Schafer
Douglas
Hargrave

LE
LT
LG
C

Albin
Snider
Fuller
Kelly
McKown (C.)
Houchin
Stone

November, 1928.
RG
Dillingham
RT
Ellis
RE.Derry (C.)
QB
Cooley
LH
Eldred
RH
Richeson
FB
Smith

Substitutions — Oakland City: Schreifer for
Douglas, Glenn for Albin, Douglas for Schreifer,
Albin for Glenn. Rose Poly: Ogan for Kemp,
Dicks for Tonetti, Marsh for Smith, Gibbens for
Nicholson, Smith for Marsh.
Scores by quarters:
Rose Poly
Oakland City

2 6 0 0— 8
0 6 6 0-12

Touchdowns—Oakland City: Houchin, 2. Rose:
Richeson.
Officials—Vern McMillan, Baker, referee; Julius,
Indiana university, umpire; Jack Hannah, Indiana
State, headlinesman.

First Arc-Welded Bridge
to Be Built
(Continued from page 13)

Westinghouse Electric and Manufacturing company.
"Contracts for this revolutionary type of railroad bridge have been signed," said Mr. Fish, "and
construction will proceed at once—completion is expected about January 1st.
"The bridge, when finished, will be practically a
one-piece structure since every joint will be welded
solid and immovable. Weaknesses due to movable
joints and rivet holes are thereby eliminated. As
a result, the welded bridge is lighter than a corresponding rivetted bridge to carry the same load
and costs less. A longer life is also expected, particularly in the case of the floor construction.
"Only 80 tons of steel are needed for the welded
job," said Mr. Fish, "whereas 120 tons would be
necessary if the job were- rivetted."
The bridge, which is to be 175 feet long, will span
a water-power canal at Chicopee Falls, Mass.; and
will connect the local Westinghouse plant with the
Boston & Maine Railroad, thereby eliminating
trucking to the freight station. It is being constructed by the Westinghouse Company with the cooperation and approval of the Boston & Main railroad. The Palmer Steel company of Chicopee Falls,
will fabricate the steel and do the welding, and Tar
bell and Leete, also of Chicopee Falls, will erect
the foundations and steel work.
While the arc welding process as applied to a
railroad bridge is new, there is nothing experimental
in it, according to Mr. Fish. The Westinghouse comRose Poly (8) pany has made exhaustive tests on arc-welded steel
Tonetti joints and has erected several buildings with arc
Nicholson welding and tested the resulting structures. "No
White doubt remains that arc welded joints can be made
Kemp stronger than rivetted ones," said Mr. Fish.

•
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Testing the Strength of Hercules Dynamite in Ballistic
Mortar House

Vigilance that
Begets Confidence
SPARK, a sputtering fuse

and a report from a swinging mortar which
hangs as a pendulum. The recoil of the mortar registers the energy
stored in Hercules Dynamite. This simple but accurate test is but one
of many which are employed by the Hercules Powder Company to maintain the unfailing high and uniform quality of Hercules Explosives.
Before it is finally accepted as ready for commercial use a Hercules
Explosive, no matter what its nature, must pass almost as many examinations as an engineer about to graduate from college. It is due to this
unflagging vigilance on the part of the men who make the products of
the Hercules Powder Company that these explosives occupy the enviable
position they do in the fields of sport and industry.
Among hunters and trap shooters, miners and quarrymen, engineers
and contractors, Hercules Explosives enjoy a firmly established reputation
for unusually high and uniform quality. This is the reason why they are
called upon to perform so much of the work which can only be carried
on efficiently and economically by the use of explosives.

HERCULES POWDER,COMPANY
Wilmington, Delaware

HERCULES POWDER COMPANY,Inc., 941 King Street, Wilmington, Delaware
Sign and mail this coupon for a free sample copy of The Explosives Engineer—the only magazine devoted to promoting
safe and efficient methods of blasting about which every engineer should know something.
Name
Street

College
City

State
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FRATERNITIES
Technic at the annual convention of the Engineering College Magazine Association in Lincoln, Neb.
They stayed at the Sigma Nu chapter house while
and brought. back glowing reports of Delta
there
front
in
al
was held at the sun-di
of the school building. The fol- Zeta's new home and of the western brothers.
lowing new members were welPlans are well under way for Sigma Nu's homecomed into the society: Carl coming on November 28th. We are expecting many
R. Ploch, Abe Silverstein, Fred of the brothers back from all over the country to
0. Andrews, Herschel E. Hylton, see Rose play Normal and attend the dance to be
Kermit H. Glazner, and Royer R. held at the school. This game will be the last footBlair. The addition of these six men to the or- ball game that Captain Jack Derry and John
ganization has increased the active student mem- Cooley will play for Rose. Al Ogan, Marlin
bership to twelve. This small band has for its Eldred and Ed White are the other brothers who
primary purpose the exaltation of scholarship and are making their letters on the varsity.
admirable traits of character. With this object in
We had the pleasure during the past few weeks of
view the society has a strong influence upon the
intype of engineers that are leaving Rose with an entertaining our national secretary and division
showthe
with
pleased
very
well
were
who
spector
E. pin.
ing that Beta Upsilon made during the past year.
For a number of years one of the objects of enBeta Upsilon wishes to say at this time that they
deavor of E. has been to obtain a local chapter
satisfied to the last degree with the showing of
are
of the national honorary fraternity, Tau Beta Pi.
team this year and the efforts of our new
football
the
of
Last spring members decided that the discussion
across a winning team. We only hope
put
the subject had gone long enough and that it was coach to
the coming years the school will be
during
that
now time to do some work. As a result, a petition
to the national organization for a local chapter was blessed with better material to help the coach.
drawn up by a committee consisting of Clarence
Muntz, Kenneth Metcalfe, and John Harvey. President Wagner has just returned from the Tau Beta
Pi convention and reports that the petition has
Alpha Tau Omega
been granted. This is, indeed, a noteworthy accomplishment and an added boom to Rose Engineers.
NDIANA Gamma Gamma is pleased to announce
the initiation of John W. Trueb, Jr., Orville A.
The date for the annual En banquet has not been
definitely set, but. it has been postponed to make Evans, and Paul C. Zimmerman, all of Terre Haute,
and Bruce C. Wells of Nelson,
it possible for Brother Morris Shattuck, who is
Mo., into Alpha Tau Omega.
slowly recovering from a very serious illness, to atAnother of the inimitable A. T.
tend.
0. open houses was held on the
evening of October 14. The entire chapter and their friends
at the chapter house to
gathered
Beta Upsilon of Sigma Nu
enjoy an evening of bridge and dancing to a new
orthophonic victrola. As the hour grew late, light
HE boys held their first dance of the school year refreshments were served. In order to relieve the
at the chapter house on November 3rd, and tremendous strain caused by mid-term exams, the
in everyone's accord it was a wow. Stewart's Colored next open house will be held November 18 so that
orchestra furnished the music and entertainment. the brothers may divert their thoughts into shalThe decorations were the best and most unique and lower channels and thus efface the mental stagnaoriginal that have ever been seen at Rose. Hughie tion caused by the supreme effort to concentrate
Holmes and Bobbie Dowen are to be congratulated during the previous week.
for their efforts in making the party such a success.
The social committee consisting of Carl E.EhrenWe had as our chaperones the popular coach, Phil
Wayne Dodson, and Allen Stimson, has anhardt,
HalWilliam
Professor
wife,
and
and
Brown
C.
the annual
stead and Miss Alice Winslow of Greencastle, Ind. nounced that all arrangements for
The big
completed.
been
have
formal
Christmas
Carl
were
fraternities
The guests from the other
December 21 at the
Friday,
place
take
will
event
Muntz
Clarence
0.;
T.
A.
of
Cliff
Ted
and
Ploch
Many alumni brothers will
and Henry Nancrede of T. X., and Fred Andrews Edgewood Log Cabin.
of dances.
dance
this
attend
to
back
be
N.
K.
and Jim Proctor of T.
of the marriage of
hear
to
pleased
The chapter is
Raymond Harris and Chet Bailey represented the
honorary fra-

HE annual initiation of.the Rose
was held Thursday, November 1,
T
ternity,
at the assembly hour. The impressive ceremony
En,

I

T
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Brother William King to Miss Estella Wagner on
Oct. 6. We extend our best wishes to Bill and his
wife.
Several brothers of the class of '28 have been very
fortunate in getting back to the chapter house for
visits. Brother Arthur Drompp blew in from Pittsburgh to spend the week-end with the brothers. Art
is connected with the Westinghouse Electric Co. in
the Smoky City. Brothers Kasameyer, FrAnzwa,
and King are frequent visitors at the house.

Theta Kappa Nu Notes
DE it I,cnown to our alumni and all others inter-

21

Elastic Limit of Iron and Steel
(Continued from page 5)

time and elongation when the machine was run at
constant speed. The readings were taken as before
and the time plotted against stress to determine the
shape of the stress-strain curve. For this kind of
material the flux changes were much smaller, so the
number of furns on the secondary coil was increased
and less resistance used in series with the galvanometer.

immommo,m - • '4 14 - 1
immomr=gmmnum
-1J ested in Theta Kappa Nu that the membersIre
ommumummlmmnamm
•.•.•..••a••.•omm
..•••
not letting the old social report flame die down.
AMA IMAM=
ANANAMEMANANAMANAN
MOAN= IMAM.
AMO
Although this is not our biggest
• MAMMON•ANANAMMENAN A
ArtEMEAM
NAM
MAMA= =MANAMA
;IAA
push, we feel that it is one of the
MANAMMANAMEMERAMENAMMA
=AMMAN
AMMEAMMENAMMANAMEN i
•
things that help make brothers
,MANNAMMENAMMANNEM '1 A
========
-NW
brothers. Therefore we do not inMANNAMMENANAMMEM
AM MORAN
MANNAMMEAMEAMME•MA =MANI tend to let it slump this year. As
=MANAMA=
..•...••••
an indication of what has just '
I 1111111Millini
AMMANNAMPO
=AMMAN
been said we wish to report the
IIIIIIIIIIII
IIINAMMENA
AMMEMAMMAM
occurrence of a peppy little party given at the ChapMAMMA.il =MANAMA
MANNAR=
=MINA
p
11 A•A
MAMA=
ter House, Friday night, Nov. 2. The usual proA
ANN MA
MAMMA
MAMA
gram was followed out except that it was more efMArtim
,
fective than usual. Everyone did as he pleased in
- j
1111111411
'Nadi
the way of dancing or playing games,the outcome of
11111111
Oil1111111
which proved to be a success. We are planning
../0,w
many more such outbursts and wish to extend a
welcoming hand to any of the Old Grads who
Fig. 3
might be close at hand. This welcome is also exFigure 3 shows a typical set of curves for the
tended to include the big fall hop which will occur
malleable cast iron. Figure 4 shows a set of curves
near the end of the month.
It is indeed pleasing to be living at a house where for another sample which has had the surface
several times a week visitors from the ranks of the machined away. The machining, which removed
Alumni are making themselves known. Among the outer skin of the casting, has produced little
some. of the recent visitors are, Wayne Watkins of effect on the curves.
Cincinnati, Ohio; Orville Dunning of Stamford, ' As expected, the
curves showed a
Conn.; Lee Berry of Wakarusa, Id.; York of In- gradual curvature stress-strain
which made it difficult to deterdianapolis, Ind.; Madison of Terre Haute; Bern- mine either
the elastic limit or the yield point from
hart of Chicago; Wilson, Bovenschen and Schau- them. The stress-deflection
curves, however,showed
wecker. Brother Jordan of the Alabama Gamma much the same preliminary
shapes with definite and
chapter was also a visitor to the house last week.
It might be of interest to members to know that
Roger Mace, who left school last year to strike out
for himself, is in California making good with the
Vitaphone people.
The Mothers' Club is doing much in assisting to
make the House a home jlist as it was intended.

1. • Euro
.
4.. ...
....................

•

••

Theta Xi Technic Notes
APPA of Theta Xi, after initiating the school
year properly, is now down to the hard grind
called for by the strenuous schedules of the various
brothers. It was with pleasure
that we looked forward to the social activities of Hallowe'en time
to break the monotony of the
studying. On the 27th of October
we celebrated properly and threw
the house open for a big Hard
Times dance. The house was appropriately decorated in orange and black with pumpkin-faces and

K

(Continued on page 28)

Fig. 4

consistent peaks for the elastic limit. After this
point the curves differed widely from those for
wrought iron and steel. The stress-strain curves
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Morse's
CHOCOLATES
THE PREFERRED CANDY

FRED N. KADEL
Wholesale Confectioner
100 So. 1:1th St.
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New Fall things are coming in every
day now.
Society Brand Suits and Top Coats
Mallory Hats, Etc.

Terre Haute's Largest and Best Store, Serving Men,
Young Men and Boys.
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Walk Over
Footwear
for Men
The manufacturers of WALKOVER footwear have been building quality, comfort, and smart
appearance into men's WALKOVER shoes for much over half
a century.
With one of the largest manufacturing and selling organizations in the world, every pair of
WALK-OVERS represent the
utmost in value to the wearer.
They are priced consistently
low.

WALK OVER BOOT SHOP
CHENEY'S

659 Wabash Ave.
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showed no definite yield point with large slippage
and this was confirmed by the deflection curve.
After the initial drop in galvanometer deflection
following the peak point, successive peak values
were shown corresponding to successive slippage
and resetting. These changes occurred so rapidly
that no actual reversal of the galvanometer reading
was obtained.
The most consistent point on the deflection curve
is the first peak point. For all the runs taken this
point occurs within about 200 pounds either side of
34,200 pounds per square inch. From the curves
shown it can be seen that the stress-strain curves
show considerable curvature before this is reached.
In spite of this, the consistency of the stress values
at this peak point, and its obvious interpretation
from the wrought iron and steel curves, make it the
logical value to interpret as the elastic limit. This
value can also be much more definitely located than
any corresponding point on the stress-strain curve
for this material.

New Volumes on
Proceedings of International
Congress for Testing Materials
has just received the proceedings of
THEtheLibrary
International Congress for Testing Materials, held in Amsterdam in September, 1927. The
papers and discussions fill two large volumes and
afford the latest data upon testing the materials
used in the various branches of engineering. They
are for the most part really reports upon original
research work done in the laboratories of Europe
and America. Each paper is printed in the language
of its author. Of the 96 papers in all, 41 are in
German, 27 in French, and 28 in English. The
large number in German is significant. Are the
Germans leading the world in engineering research? Or did they just happen to be better represented upon the program of this important congress?
Perhaps both. In any case these proceedings
strongly suggest the desirability, if not the necessity,
of the progressive engineer knowing foreign
languages. A few of these papers may appear in
English translation; others will, no doubt, be abstracted in our engineering press; but the man who
can read them in the original tongue has a decided
advantage over the other fellow.
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Characteristics and Properties of
Electro-Illagnet
(Cont!nued from page 4)

the galvanometer circuit was left unchanged except
that the magnet coils were replaced by the secondary
of the mutual inductance. A current of about 3
amperes was turned on, and, with the galvanometer
at rest, the current quickly reversed; the deflection
and current readings were noted. This was repeated
several times to obtain an average value of the deflection.
The cross sectional area of the pole pieces was
found by measurement.
In measuring the inductance of the magnet, 110
volt, 60 cycle A. C. was connected across the magnet
coils and the current measured by a milliammeter.
The D. C. resistance of the magnet was measured by
the ammeter-voltmeter method.

GILLIS DRUG CO.
7—Downtown Drug Stores-7
713 Wabash Ave.

9th & Wabash Ave.

412 Wabash Ave.

661 Wabash Ave.

7th & Ohio Sts.

7th & Cherry Sts.

600 Wabash Ave.

BIG WOOD'S
Jewelers and Opticians

RESULTS
The saturation curve and hysteresis loop were
plotted in terms of galvanometer deflections, vertically; and amperes through the magnet coils, horizonally.
The curves so plotted indicate that the iron became saturated very rapidly after about 4 amperes
current had been used and when the pole pieces were
together, but does not begin to become appreciably
saturated by the full current when the air gap was
used. The hysteresis loop shows that there is relatively little residual magnetism in the cores, and
the small area included in the loop denotes a small
iron loss when the c;Irrent is changed.
In order to transfer the values of the galvanometer deflections to flux and flux density, it is
necessary to determine the constant, k, of the galvanometer. The average deflection obtained by reversing a 3 ampere current through the 1.67 millihenry inductance was 18.08, so the deflection corresponding to a 3 ampere change in current was 9.04.

20 N. Sixth St.
Opposite Deming Hotel

-strol'IttIfTlIIIIIIIIITI11111111tHITIIIIr fffff
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NUS
PIENCILS

MIx108=-' .00167x3x106
=55,450
9.04
Also kd=on or 0=kd=55,450 d
1
The flux density, B=0 55,450 d=168.5 d
A 328.5
Since four turns were used on the test coil in
testing the saturation with an air gap between the
poles, the deflections were divided by four in plotting the saturation curve so that a direct comparison could be made with the other curve. This also
permits the use of the same conversion factors with
both curves.
These factors may be used in determining the total flux or flux density due to any current. Such calculations have been made for several points on each
curve and are given below.

HETHER it be the building of
W
a battleship, or the design of a
simple household

article, the pencil
is the first requirement—the VENUS
thefirst pencil.

American Lead Pencil Co.
Dept. M.6, Ho oken, N. J.
Makers of UNIQUE Thin Lead
Colored Pencils. 20 colors—
$1.00 per doz.

'Plain Ends
$1.00 a doz.
Rubber Ends
$1.20 a doz.
At all
dealers
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All matters relating to
PATENTS AND TRADE MARKS

HOOD and HAHN
Arthur M. Hood
Rose '93
1001 Hume-Mansur Building
INDIANAPOLIS,IND.

KUPPEN HEIMER
and other fine clothes
Shirts, Hats, Sweaters, Hose, Etc.
Always reasonably priced.

CARL WOLF
631 WABASH AVE.
We appreciate your patronage.

Concrete Handling Equipment
Steel Derricks
Industrial Cars
Excavators
Inquiries Solicited Covering
ALL CLASSES OF STRUCTURAL
STEEL FABRICATION

Insley Manufacturing
Company
INDIANAPOLIS, IND.
W. H. INSLEY, ROSE,'00
President
A. C. RASMUSSEN,'12
Chief Engineer
FRED B. RAY, '20
Asst. Chief Engineer
ROBERT T. REINHARDT, '11
GORDON K. WOODLING, '20
RUDOLPH A. JAENISH, Ex.-'16
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No air gap.
Sum of the
Flux
Flux
Current deflections
density
.10
10.00
554,500
1,685
.20
30.30
1,680,000
5,120
.56
55.60
3,050,000
9,280
2.00
75.92
4,150,000
12,640
4.20
80.92
4,485,000
12,650
10.90
88.21
4,890,000
14,850
With a 3 in. air gap
.10
.34
18,600
569
.60
1.92
106,000
3,230
2.13
7.29
403,500
12,280
4.07
13.90
770,500
23,440
9.00
22.75
1,260,000
38,300
In order to determine the value of the magnetic
attraction, the formula used is
A..B.2 dynes or A.B.'
lbs.
P=8x3.1416
8x3.1416x444,000
328.5x168.52c12 = .8416 d2
8x3.1416x444,000
where B is the flux density in line§ per sq. cm., A the
area of the pole in sq. ems., and P the total force in
lbs. Some sample calculations are given in the following
table:
•
No air gap.
• Sum of the
Current
deflections
.10
10.00
.20
30.30
.56
55.60
2.00
75.00
4.20
80.92
10.90
87.35
With a 3-inch air gap:
.10
.34
.60
1.92
2.13
7.29
4.07
13.90
9.00
22.75

Force
in lbs.
84.2
774.0
2,615.0
4,740.0
5,505.0
6,420.0
.0096
3.088
44.7
162.7
435.5

To measure the inductance of the magnetic circuit, the A. C. and the D. C. resistances were first
measured.
The A. C. resistance, Z=E=116=4640 ohms
I .025
The D. C. resistance, R=E=110=10 ohms
T II
Since the reactance X=1/Z2-R2 and Z is so great
in comparison with R, we can assume X to be numerically equal to Z.
Substituting in formula
X=wL=4640=120x3.1416L
L=4640=12.3 henries
120x3.1416
The power factor of the magnet on A. C. is the
ratio of R to Z and also is the cosine of the angle
between the current in the coils and the applied
voltage.
(Continued on page 26)
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Duke: "When is a sailor wooden?"
Rich: "When he's aboard."
She (to Roach at Prom): '"Do you feel like a
cup of tea ?"
Roach: "Course not. Do I look like one?"
Husband: "Here's two dollars on account."
Wife: "On account of what?"
Husband: "On account that's all I got."
"No, Jack, a ‘boycot' isn't a davenport's brother."

You are invited to drop in and see the

NEW FALL STYLES
SUITS, TOP COATS, HATS, CAPS
NEW SHIRTS, NECKWEAR, ETC.

HALEY & QUINLAN
728 Wabash Avenue

OY! OY!

Mr. Cohan: "Abie, why do you go up the stairs
two steps at a time?"
Abie: "To save shoe leather, father."
Mr. Cohen: "Very good, son. Be careful not
to rip your pants."
•
"Hey, Joe, what time is it?"
"How'd you know my name was Joe?"
"Oh, I guessed it."
"Well, guess the time then."
Hadley: "Do you know John Brown?"
Fitch: "What's his name?"
Hadley: "Who?"

BOW LES-STAFFORD
SHOE REBUILDERS
108 N. SEVENTH ST.

PHONE C-1654

Work called for and delivered without
extra charge. .
We will call and deliver at Deming Hall.

Charlie: "What kind of a car have you got?"
Mac H.: "Oh, a run-about. You know—run
about a mile, then stop."
Papa (to daughter, who is coming in with the
milkman): "Good morning, child of Satan!"
Daughter: "Good morning, papa"
Chorus Girl: "How did you find your new Harvard friend?"
Second Glorified,Girl: "I just unbuttoned his
coon-skin coat, and there he was."
Girl (giving Cooley an outing in her roadster) :
"Would you like to see were I was vaccinated?"
Cooley (expectantly): "Yes, indeed."
Girl: "Well, keep your eyes open; we'll drive by
there pretty soon."

We are now showing our new
Fall Woolens

CLOTHES
Ready-made
and Cut to Order
Established English University Styles
Tailored Over Youthful Charts Solely
for Distinguished Service in the
United States.

Charter-House
SUITS $40, $45, $50 OVERCOATS

Come in and look them over

Established 1865

SPARKS & RASSEL
Tailors and Haberdashers

Lee Goodman &Son

715 WABASH

410 WABASH AVE.
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You'll Like Them Too!
HAND ROLLED CHOCOLATES
BON-BONS
Made Fresh Daily
Pure ingredients and deliciousness are
responsible for their popularity.
M.0.Jones, Prop., In Baur's Drug Store

THINGS TO WEAR
FOR MEN WHO CARE
Always Pleased to Show You

HERB LEACH
THE QUALITY SHOP
523 Wabash Ave.

Baur's Drug Store
PRESCRIPTIONS
DRUGS
LUNCHEONETTE
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Characteristics and Properties of
Electro-Magnet
(Continued from page 24)

Power factor=cos 9R= 10=.002155
Z 4640
The value of 0 as determined from trigonometry
tables for a cosine of .002155 is 89 deg. 551 min.
This angle means that the current is lagging 89 deg.
51 min, behind the voltage or is very near 90 deg.
out of phase.
Knowing the full loss power consumption of this
demonstration magnet to be 11 amperes at 110 volts,
the cost of operation can be easily calculated. Assuming the A. C. power to cost 8 cents per kilowatthour and the motor-generator, changing the alternating current to direct current, to be 85 per cent
efficient, the D. C. power to the magnet would cost
9.4 cents per kilowatt-hour. The 11 amperes at 110
volts being 1.21 kilowatts, the full load operation
cost per hour is 1.21x9.4=11.4 cents.
CONCLUSIONS
The facts presented in this report show that the
construction of this large magnet is very good because of its small loss in energy as shown by a narrow hysteresis loop. It is also noted that the
saturation is decidedly more rapid when the poles
are together than when an air gap is used. The
maximum flux density obtained is about 14,850 lines
per sq. cm. or 100,000 lines per sq. in.
The attraction between the pole faces was found
by calculation to be more than 6,000 lbs. when the
iron was nearly saturated.
The inductance of the magnetic circuit was
measured and found to be 12.3 henries, causing a
power factor of .002155 and the current to lag 89
deg. 51 min. behind the voltage. This is practically a 90 deg. phase relation between current and
voltage.
The cost of operation of the magnet was calculated
to be about 11.4 cents per hour.

CANDY
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Relative Merits of Domestic
Heating Installation
(Continued from page 8)

Freitag-Weinhardt & Co.
Opposite Hotel Deming
30-32 North 6th St.

For Electric Hardware Supplies
PLUMBING and HEATING
Phone Crawford 2394

in the manner in which it burns. It produces no
soot and practically no smoke. A thermostatic control allows exact maintenance of temperatures. A
little trouble has been experienced in the collection
of unburned carbon in the rear of the combustion
chamber, and it is necessary to frequently clean out
the burners.
COAL HEATING INSTALLATIONS
The discussion of coal furnaces will be brief since
their characteristics are generally known. However, a few points are of especial importance.
The cost of a coal furnace varies from $300 to
about $720 for a general average. The cost of
fuel for the average seven-room home is about $92.

,)7
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Experiments carried out at the University of Illinois show that the average efficiency of a coal furnace is 42%. Under the most favorable conditions,
a new furnace of good design was able to produce
a maximum efficiency of 57%.
The cost of installation of coal furnaces is about
60% that of gas. The cost of good bituminous coal
in Terre Haute averages $5.00 per ton, making the
cost of heat $0.19 per million B.T.U.
The chief advantages of coal heating are low
cost of fuel and low cost of installation. The disadvantages are many. A coal furnace is sure to
produce a large amount of dust in the house that
settles upon the furniture and walls. A large amount
of smoke is sent out of the chimney and millions of
dollars are lost annually from this source. A coal
installation must be fired on an average of three
times a day, and ashes must be removed at least once
a day. The temperature of the home cannot be
controlled over any long period of time and therefore unhealthful conditions are prevalent. Coal
requires a large space for storing sufficient quantities for the winter's use.
CONCLUSIONS
Considering first the cost of installation of the
various fuel burners:
An oil installation costs about two times the coal
installation, an installation of gas about three times
that of coal.
1
2to 2 that of coal,
Cost per season with oil about 1/
that of gas about 3 times that of coal.
Cost per million B.T.U. of oil about 5 times that
of coal, and practically 5 times coal for gas.
Efficiency of coal 42%, oil 65%, gas 85%.
Gas and oil each burn with a minimum amount of
soot and smoke. Coal produces large quantities of
smoke and dust.
Gas requires absolutely no room for storage as
the fuel is taken from the gas line direct to the
plant. With oil installations a tank must be provided with a capacity of about 500 gallons. Coal
requires a storage room to hold about 10 tons of
coal.
Both gas and oil require very little attention to
the burners while in action. Coal requires daily
firing and ash removing. Almost perfect regulation
of heat may be acquired by means of gas and oil installations, but none at all with coal.
Gas and oil installations give a sense of comfort
and security to the user while coal burners are very
uncertain.

Report on the New
Pennsylvania Railroad Bridge
(Continued from page 10)

west end is to be the eighth pier with wing-walls of
1 or 11
/
2 slope so that if it ever becomes necessary
to lengthen the bridge the pier is there and the expense of tearing away an abutment and putting in
a pier is eliminated. A note on the drawings states
that a layer of porous material 1 ft. 6 in. thick is to

KEYSTONE
Ife..17,1,t07

Steel Sheets that Resist Rust!
The destructive enemy of sheet metal is rust.
It is successfully combated by the use of protective coatings, or by scientific alloying to re3ist corrosion. Well made steel alloyed with
Copper gives maximum endurance. Insist upon

KEYSTONE
Rust-Resisting
Copper Steel

eets

Black and Galvanized

,

KEYSTONE

P ;zse
,tit„

c

°PPE R

1

Service,

Keystone Copper Steel gives superior service for roofing,siding, gutters, spouting,culverts,flumes,tanks, and
all uses to which sheet metal is adapted—above or below
the ground. Our booklet Facts tells you why. We manufacture American Bessemer, American Open Hearth,
and Keystone Copper Steel Sheets and Tin Plates.
Black Sheets for all purposes
Keystone Copper Steel Sheets
Apollo Best Bloom Galvanized Sheets
Apollo-Keystone Galvanized Sheets
Culvert, Flume, and Tank Stock
Formed Roofing and Siding Products
Automobile Sheets, Electrical Sheets
Deep Drawing and Stamping Stock
Tin and Terne Plates, Black Plate, Etc.
Our Sheet and Tin Mill Products represent the highest standards of quality, and
are particularly suited to the requirements of the mining,engineering, and general
construction fields. Sold by leading metal merchants. Write nearest District Office.

American Sheetd Tin Plate Compaay
General Offices: Frick Building, Pittsburgh, Pa.
DISTRICT SALES OFFICES
Cincinnati
Denver
Detroit New Orleans
New York
Philadelphia
Pittsburgh
St. Louis
Pacific Coast Representatives: UNITED STAFFS STEEL PRODUCTS CO.,San Francisco
Los Angeles Portland
Seattle
Export Representatives • UNITED STATES STEEL PRODUCTS CO., New York City

Chicago

•
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Try a roll of

SMOKE CHASERS
5 Cents
They kill the cigarette breath
Eat a Bunte Chocolate Milk Block.
Distributed by

THE A. GRAFE CO.
Cody's Fall Hats and Caps
All shapes and styles at popular prices
MEET ME BAREHEADED

BILL CODY
715 Wabash Ave.

Terre Haute

Zinc Eteki
TERRE HALITE
EftriftAVING
In
Our New Home
9% & Poplar
N. E. Corner
•

DON'T SAY

"BREAD"
SAY

HOLSUM
IDEAL BAKING CO.
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be placed behind the wing walls and abutments to
provide for drainage. Besides this the backs of the
walls are to be painted with a coat of approved
water-proofing paint. These provisions furnish
cheap maintenance and well drained and preserved
walls.
One particular feature of the bridge probably
realized by very few is that it must be fixed so that
a lift span draw span, or turn span can be installed. The Wabash River is considered navigable
at Terre Haute and bridges on all navigable rivers
are required to be fixed so that boats can pass. The
span of this bridge,so fixed that it can be turned into
a lift span, is the onq between piers 3 and 4.
The bridge consists of four rows of girders
each 10 ft. 61/
2 in. deep. These are well cross
braced and tied. The floor is placed on these girders
and is of reinforced concrete cover slab. The ballast
and tracks are placed on top of this.
The total length of the bridge is 1,005.5 feet.;
seven spans are 125.5 ft., and the span at the east end
of the bridge is 122 ft. The typical pier is 74 ft.
long.
CONCLUSION
Although complete information was unavailable
the information obtained indicates that this is
a very efficient bridge. Straightening the approach
and putting in two tracks gives it a distanct increase in efficiency over the old bridge. The
length of 1,000 ft. and height of about 33 ft. above
the gauge zero gives ample area of drainage. The
foundation is good; the piers and abutments are
sufficient to carry the loads. All in all, the bridge
seems to me to be very efficient as regards the design.

Fraternity Notes
(Continued from page 21)

corn-stalks very much a predominating feature.
Patt's "Jazz Pirates" furnished the music and every
one "went to town."
We were very glad to welcome Brothers Leake
and Nehf back from Toledo and Clark from Detroit for the dance, even though they could be with
us only a few hours. Brother Hunnell dropped
in on us unexpectedly yet none the less welcome.
-7-r- We are very glad to have Brother Ray Bratton from
Purdue staying with us while he attends Indiana
State Normal and makes up some credits he lacks
for entering the dental college. Among our other
visitors have been Brothers Bennett, Woerner,
Kramer, Swartz, and Shaw.
Although we are not represented on the football
team, the spirit of the "Fighting Engineers" has
been displayed by the chapter by backing the team
on all its trips as well as the home games. The
night before the Hanover game Brothers Nancrede,
Corp, Wells, and Renfro journeyed to Louisville
and on Saturday they crossed the river back into
Indiana to the game.
We are all planning on a big time for the NormalRose game and the Thanksgiving vacation following it.

FAIRCHILD AERIAL SURVEYS INC. N.Y.C.

Aerial view of the tip of Manhattan Island, New York City

THE SKY IS THE LIMIT!
EFORE the elevator removed this limitation, five
stories was the height limit of buildings. Upper
floors were undesirable people didn't enjoy the
long, hard climb to roof-tree quarters.
Today there is no restriction. Upper floors are preferred
for their light, ventilation and splendid view. Elevators
have made buildings of any height practicable. The
only limit is in the construction of the building itself.
For more than 75 years Otis has led the way in Vertical
Transportation—changing the skylines of the nation.

B

OTIS ELEVATOR COMPANY
()fres in All Principal Cities ofthe Worla

"On Test"
ROM all parts cf the world they come
each year—selected college graduates to
begin their duties as G-E Test men.

F

From giant turbines to tiny relays, millions
of dollars worth of equipment is tested by
these young engineers during their training
period.
This rigorous training,embracing practically
every phase of electrical engineering, better
fits them for their life work whether it be in
the General Electric organization or elsewhere.*
*Conservatively, 90 per cent
of General Electric test
course "graduates" are engaged in electrical and allied
industries; more than twothirds of this number remain
with the General Electric
Company,

But it is not only electrical knowledge which
is gained "on test". Here men also find inspiration which prepares them for leadership
in this electrical age.
95-605 DH

GENE AL ELECTRIC
GENERAL

ELECTRIC

COMPANY,

SCHENECTADY,

NEW

YORK

